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DETAILED ACTION 



Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Clainns 1-24, drawn to a method of making a semiconductor device, 
classified in class 438, subclass 122. 

II. Claims 25-30, drawn to a semiconductor device, classified in class 257, 
subclass 712. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case, the product as claimed can be made by 
another and materially different process, for instance, the claimed device could be made 
from individual substrates rather than processed and then singulated from a larger 
substrate or wafer. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status In the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 
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Because these inventions are distinct for the reasons given above and the 
search required for Group I is not required for Group II, restriction for examination 
purposes as indicated is proper. 

During a telephone conversation with Chris Bennett on 6-9-04 a provisional 
election was made without traverse to prosecute the invention of Group I, claims 1-24. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 25-30 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 

Information Disclosure Statement 

The IDS submitted and filed on 1-26-04 has not been considered because it 
contains an incorrect serial number (1 0/643,961 ). If Applicant intended for said IDS to 
be submitted as part of instant application, Applicant needs to resubmit said IDS with 
the proper serial number. 
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Claim Objections 

Claim 6 is objected to because of the following informalities: in line 1 after 
"wherein", delete "said mounting". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 13 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Said claim 13 states that collapsible spacers are disposed 
between and in contact with said heat spreader during molding. Two objects (said heat 
spreader and another object) are required for said spacers to be disposed there 
between. Correction is required. 

Claim 24 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Said claim 24 states that collapsible spacer arrays are 
disposed between and in contact with said heat spreader during molding. Two objects 
(said heat spreader and another object) are required for said spacers to be disposed 
there between. Correction is required. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 

the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4-7, and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Atwood et al. (6,656,770) In view of Tonti et al. (5,773,362). Atwood 
discloses a process for manufacturing an integrated circuit package or a plurality of 
integrated circuit packages comprising: mounting a semiconductor die or dice (Fig.1 
el. 12), to a first surface of a substrate or substrate array (el.lO) such that bumps (el.1 1) 
on said semiconductor die or dice are electrically connected to conductive traces 
(inherent) of said substrate; mounting a collapsible spacer or spacer array (el.1 8) to at 
least one of a heat spreader or heat spreader array (el. 14), said semiconductor die and 
said substrate or substrate array (col.1 1 lines 47-64); fixing said heat spreader to at 
least one of said first surface of said substrate and said semiconductor die such that 
said at least one collapsible spacer is disposed therebetween (Fig.1); forming a ball grid 
array or a plurality of ball grid arrays (no #) on a second surface of said substrate, 
bumps of said ball grid array being electrically connected to said conductive traces 
(inherent). However, Atwood does not disclose singulating said package or packages. 
Atwood would look to one such as Tonti for more efficient IC fabrication because Tonti 
discloses singulating said integrated circuit package (col.1 lines 43-64). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time of the 
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invention to use the singulating of Tonti with the process of Atwood in order to mass 
fabricate a large number of packages in a single process step, thereby saving time and 
costs [claim 1]. 

Based upon the rejection of claim 1 above, Atwood also discloses wherein fixing 
said heat spreader comprises reflowing of the at least one collapsible spacer (col.1 1 
lines 24-30) [claim 4]; wherein said mounting a semiconductor die comprises mounting 
said semiconductor die in a flip-chip orientation, to said substrate (Fig.1 ) [claim 5]; 
wherein said mounting said semiconductor die comprises solder reflowing thereby 
connecting said bumps of said semiconductor die in said flip-chip orientation to said 
conductive traces of said substrate (coL9 lines 41-42) [claim 6]; wherein said mounting 
further comprises underfilling said semiconductor die (Fig.3) [claim 7]; wherein said 
mounting at least one collapsible spacer comprises mounting said at least one . 
collapsible spacer to said substrate (Fig.1; col.9 lines 53-54) [claim 10]; wherein said 
mounting at least one collapsible spacer comprises mounting said at least one 
collapsible spacer to said heat spreader (Fig.1) [claim 11]; and wherein said at least 
one collapsible spacer comprises a plurality of collapsible spacers, and mounting said at 
least one collapsible spacer comprises mounting one of said plurality of collapsible 
spacers to said semiconductor die and mounting at least another of said collapsible 
spacers to said substrate (Fig.1 ) [claim 12]. 

Claims 2, 8-9, and 13-24 are rejected under 35 U.S.C. 1d3(a) as being 
unpatentable over Atwood in view of Tonti as applied to claims 1 and 12 above, and 
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further in view of Sono et al. (5,444,025). Atwood in view of Tonti do not disclose 
molding said die, said substrate, said collapsible spacer, and said heat spreader in a 
molding compound. Atwood and Tonti would look to one such as Sono for device 
protection because Sono discloses wherein fixing said heat spreader comprises: 
placing one of said heat spreader and said substrate in a mold cavity (Fig.3B); 
releasably clamping the other of said heat spreader and said substrate to a die of said 
mold cavity, such that said collapsible spacer is disposed between said heat spreader 
and said substrate (col .4 lines 16-20); and molding a molding compound in the mold, 
thereby molding the semiconductor die, the substrate, said at least one collapsible 
spacer, and said heat spreader into the molding compound to provide a molded 
package (Fig.6 el.7). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time of the invention to use the molding of Sono with the process of 
Atwood in view of Tonti in order to protect the device from moisture, and chemical and 
mechanical stress; and to provide highly accurate placement of the heatsink (col .4 lines 
25-30) [claims 2, 15]. Atwood and Tonti would look to one such as Sono for accurate 
mold placement because Sono discloses wherein said placing one of said heat 
spreader and said substrate in a mold cavity comprises placing said heat spreader in 
said mold cavity such that said heat spreader rests on a lower die of said mold and said 
releasably clamping comprises releasably clamping said substrate to an upper die of 
said mold (Figs.3A-3E). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time of the invention to use the molding of Sono with the process of 
Atwood in view of Tonti in order to accurately place and secure each device element in 
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the molds from movement; wherein the top and bottom dies are only relative to each 
other [claims 8, 9, 19, 20]. 

Based upon the rejection of claims 1-2, 8-9, and 12 above, Atwood discloses 
wherein said at least another of said collapsible spacers is disposed in contact with said 
heat spreader during molding (Fig.1) [claims 13, 14]. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Atwood in 
view of Tonti as applied to claim 1 above, and further in view of Huang et al. 
(2002/0180035). Atwood in view of Tonti do not disclose thermally curing said 
collapsible spacer. Atwood and Tonti would look to one such as Huang for thermal 
conductivity because Huang discloses wherein fixing said heat spreader comprises 
thermal curing of the at least one collapsible spacer (Fig.1 el.26; p.3 para.35). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
of the invention to use the thermal curing of Huang with the process of Atwood in view 
of Tonti in order to provide a spacer between the chip and heat spreader that is 
electrically isolated but still thermally conductive. 

Based upon the rejection of claim 15 above, wherein said mounting 
semiconductor dice comprises mounting said semiconductor dice in a flip-chip 
orientation, to said substrate array (Fig.1) [claim 16]; wherein said mounting said 
semiconductor dice comprises solder reflowing thereby connecting said bumps of said 
semiconductor dice in said flip-chip orientation to said conductive traces of said 
substrate array (col.9 lines 41-42) [claim 17]; wherein said mounting further comprises 
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underfilling said semiconductor dice (Fig.3) [claim 18]; wherein said mounting said 
spacer array comprises mounting said collapsible spacer array to said substrate array 
(Fig.1; col.9 lines 53-54) [claim 21]; wherein said mounting said collapsible spacer 
array comprises mounting said collapsible spacer array to said heat spreader array 
(Fig.1) [claim 22]; wherein mounting said collapsible spacer array further comprises 
mounting a corresponding collapsible spacer of said collapsible spacer array to each of 
said plurality of semiconductor dice (Fig.1) [claim 23]; and wherein said collapsible 
spacer array is disposed between and in contact with said heat spreader during molding 
(Fig.1) [claim 24]. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nema O Berezny whose telephone number is (571) 
272-1686. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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